Models of poly(dimethylsiloxane) (PDMS) oligomers diering in topology are dened and structure and mechanical properties of these analysed by three dierent theoretical approaches: the Bicerano graph method, atomistic molecular dynamics simulations and mesoscale dissipative particle dynamics. The calculations are performed within the simulation software environment Materials Studio (Accelrys Software Inc.). The obtained values of the Young and bulk modulus are juxtaposed to experimental data available for real PDMS materials and quality of the agreement discussed in relation to the theory level and simulation method applied.
Introduction
Poly(dimethylsiloxane) belongs into group of nontoxic, relatively inert and highly elastic polymers (elastomers) with very low glass transition temperature T g ≈ 148 K [1] . Consequently, it is in amorphous state under normal room conditions.
In addition, this material is easy to fabricate and has favourable optical and mechanical properties, so it is widely used in industrial and scientic applications, such as electronics, telecommunications, packing industry, chromatography, optical bre technologies, smart actuators and imprinting techniques used for optical gratings and microuidic devices fabrication [24] .
In many of the applications, mechanic and thermal behaviour of PDMS as well as its permeability to various gases and liquids is of high practical importance. (Noticeably, despite of its high hydrophobicity, PDMS still exhibits some low but nonzero level of sorption and diffusion of water molecules [2] .)
The simulations presented in this paper are stimulated by our recent eort to get a closer insight into the structural background of physical properties of PDMS resin [5, 6] All calculations were performed within Materials Studio (MS, Accelrys Software Inc.) environment [7] .
Simulation methods
Mechanical and thermal characteristics of PDMS are simulated using three dierent approaches. K-modulus were determined from NPT trajectories according to the formula K = ρ 0 ( dP/ dρ) ρ0 , where ρ 0 is the experimental density at the given T and n. Analogical formula was used in case of the MD data, too.
For overview of atomistic MM and MD methods and mesoscale DPD approaches see e.g. the review [11] .
Results and discussion
The simulated values of the K and E modulus calculated by all three methods are summarized in the Ta The results of mesoscale simulations also overestimate the K values, the reasons being likely similar as in the BM case. Finally, the K-values obtained from MD simulations are strongly underestimated; however, at least the structural trend is conformal with the experimental data. All the simulated models seem to be softer than the real material. Thus, the ensembles used in MD simulations suits well to description of diusion processes, but are apparently not sucient for description of mechanical properties. Further research is planned to search for improved PDMS models applicable in conjunction with the tested simulation methods.
